- . > ae 


. : ms ‘ 
* ae * * rm , 
* J —X 
3 
— | * ‘ 


a — .  * DOCUMENT RESOBE 

“BD 200 328i“ * — PS 012 086 
“g0THOR . books Judith A.: Perlautter, Marion 

iit Developaent of Preschoolers’ Learning, Retention, and 


ae ; Generalization of Concepts. 
' INSTITUTION . Minnesota Univ., MPAneePOILE. Inst. of Child 
we ono ; Developaent . 
SPONS AGENCY Hinnesota Univ., Hinneapolis.: Center for Research in 


“of Human Learnings; National Inst. of Child Health and 
, rf Hugan Development (NIH), Bethesda, Ad. - 
‘PUB DATE... Sep 80 . 
sas « WICHHD-HD-00098; WICHHD-HD-01136; uICHAD-HD- 071513. 
MICHHD+HD-11776 
tote -23p.3 Paper presented at the Annual —— of the 
American Psychological Association (88th, Montreal, 
Quebec, Canada, Septeaber — 1980) . 
i 2 . 
BDRS PRICE MFO1/2CO1 Plus Postage. 
_, (DESCRIPTORS Age Differences; *Concept Formation ; *Discrimination 
oe Tn > "+ Learnings Pictorial Stiauli; *Preschool Children; - 
Pd . Preschool Education; *Recognition. (Psychology); 
ste ; *Retention (Psychology): *Stimulus Generalization 
, IDEUTIFIERS . Response Criteria’ 
f ABSTRACT — - ee 


This study, which indicates that both age and 
wardation. in training affect children's concept formation, provides a 
basis ig, je Saber the effect of age. Sixty-four 4- and S- year-olds 
_. learned three novel concepts (animal-like, plant-like, and 
nachine-like). Subjects were presented with either four different 
exaaples of each concept - (multiple itera training condition) or with 
» one exaaple of the concept which was repeated four tines (single iten 
training condition). Following acquisition, children idefitified a set 
of recogniticn, ge eralization, and discrimination items. Neither age 
nor araining condition affected rate of ‘acquisition. Age and training. 
condition affected all other measures (recognition, generalization, 
and discrisination). Older children and children trained. with 
aultiple iteas generalized more but discriminated less than did other 
, children; these results were obtained even when recoghition 
. @ifferences were accounted for. The pattern of results suggests that 
developaental changes: in concept generalization may be due to changes 
in the liberality of children’s response criteria rather than to 
| * Ghanges in memory or the ability to abstract information. 
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’. | Abstract ‘ 


‘The present study Sodbcaces that both age and avtittse de training 
affect chiidren's concept formation, and provides a basto. for explaining 
* effect of age. Sixty-four four * rive year olds learned three 
novel concepte "(animal-1ike,. plant-like, and machine-like) » each with ; 
either four different examples or with one example repeated four times. 
Following acquisition, children identified a set of recognition, 
‘generaltzation, and discrimination items.” Neither age nor training , 
condition affected rate of ‘acquisition, so subsequent results are Bok 
attributable to differential exposure. Age and. training condition 
affected all‘ other measures (recognition, generalization, and 
discrimination). Older children end children tréined with multiple 
items generalized more but discriminated less than did other children; | \ 
these results obtained even when recogniticn differences were 

accounted for. The pattern of results —— that developmental 
changes in concept generalization may be due * changes in the 
liberality of children's response criteria rather — to changes in | 


memory or the ability to abstract information. 
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ap Development.of Preschoolers’ Learning, Retention, 
, and Generalization of Concepts | 


Children's rapid and largely untutored ability to interact consist- 
ently with people and objects is evic ar of their skill in organizing 
and classifying their environments. / Rather than treating each encounter 


r with a particular bject © as a uniq x , unexpected event, children extend 
— their knowledge fon one encounter to another and from * example to 
2 grouping of dtetinguishable objects 
based on common characteristic ies “concept” (Bourne, 1966). “‘Coneept 


another. This Raneable, cognit4 


formation allows one ‘to gain predictive control ove: the enviroment 
(Nelson, 1974). ‘That & concept bas been forued | ies. that the” chita 
has represented seperienced instances of that concept in memory. ; , 
Concepts should be appropitately generalized to previously unexperienced 
but similar instances but should be discriminated from dissimilar 
instances. | | : 
P Daehler, rerimtter. and Myers (1976) found that ¢ 1éren general- 
/ ized their — — to a degree stgotftcantas above chancé, . 
| but significantly less ‘than the degree of recognition for the examples’ 
used in training. Becker, Rosner, and Nelson (1979) found that children 
appropriately generalized their conceptual knowledge and did so at as 
high a-level as that for recognition of training examples. ‘This 
Lis may simply be due to ceiling level performance. ‘On the other 
— dtecrepancy in results could be dus to differences in 
c 


"s ages or the number of training examples used in the two. 
studies. Daehler et al. (1976) trained two and three year olds by 
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means of repetitions of one example of each concept. . Becker et al. 
(1979) teatnad: four and five year olds with four @ifferent examples of | 


each —— 


There is ‘additional evidence that*children are more likely to 


- generalize their knowlédge to. new —— after training with many as 
opposed to few different exauples or. only a single exanpls of a Roneane 
(e.B+» Gagné & Bassler, 1963; Kol tsova, cited in Raztan, 1961; 

——— & Hoviand,’ 1959; Nelson & Bonvillian,. 78; White & Spiker, 1960). 
Variation omong examples, is thought to be necessary for generalization | 
because. it eakabitenes a system of associations in memory (Posner; 


1973) and allows one better to learn eritertal and variable chayace . 


‘teristics of concepts (Crafte, 1927). ef 3 i 

| Age has also been found to be related to: concept generalization: 
older children often appear to ———— their knowledge of concepts ; 
‘to new examples more than oe children do (e. — Horton & Markman, 


1979; Kossan, 1979; Nelson & Nelson, 1978; Saltz & Sigel, 1967 le 


Tighe & ‘Tighe, 1972) or response criteria or tenden¢ies of older 
children to respond more liberally than younger c 1dren (e.g., Saltz 
& Sigel, 1967). '. Another viable explanation is t t increased general- 
ization ‘yesalts from developmental increases in , — abilities.. 
| Teds difficult to distinguish between changes in generalization 
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would be savaneat tvs of these altefnativest If older children more 

readily extract. information from examples and form abetract mental | 

tepresentations, they might be mipscred to be disproportionately 

| — by variation * training. comparison to younger children , 
‘who presumably onty ——— individual instances. . On. the éther 

: 2 if older, »children simply tend to respond more liberally, they 

‘would be expected to generalize more .(and ‘discriminate ices) chia 

younger children: They also might be expected to use the concept Ps 

‘Admes ——— and ‘miglabel items more frequently. —— if. : / : 

generalization results fron. dévelopuental, increases in memory 

di abilities, there should be ai strong relation between. ‘¢hildren's 7 _ 

: memory their generalization. In’ the present study. ‘traindag P / 


~ 


variation was ea as a vehicle for —— these three corp etaen 
of age: ‘telated increases: ae concept ‘generalization. | J 
Method * * 4% . ie 

Subjects. Sixty-four children from the Minneapolis-St. Paul area. 
participated in the study. Children were drawn from the University of . 
Minnesota preschool, child. care center, and art classes. as well as from 
families who volunteered to ‘hawe their names kept on file for ———— 
purposes. There were 16, girls and 16 boys ranging in age from 46 to 54 
months (mean age: 50.3 mentee, and 16 girls and 18 boys ranging in age 
from 62 to 73 months (mean age . 67.1 months). Children were randomly — 
assigned to single dr multiple/ item training conditions such that 
there were 16 four year olds gnd 16 five year olds as well as 15 girls 
and 17 boys in’each condition] An additional 10 four year olds (5 in 
each training éondicion) aad five year olds (all in the multiple 

, 6 
a ee ae 
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training condition) were eliminated from the study for failing to learn 
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* the names of the concepts within seven trials. 


He teriais. Stimuli consisted of forty eight 8 mm x 11.5 m, 
colored —— There we eight different examples of each of six 
novel Concepts, designed on ‘an intuitive basis by the first. author. 
Figure 1 shows examples of the six types of stimuli. The six concepts 
included two that could be considered animal~1ike. ("daks"), two that 
could be considered plant-like ("sheens"), and two that could be 
considered machine-like ("wugs"). The different examples of each type 
of concept were discriminable and varied in color and detail. 

; Nineteen six and seven year olds and 20 adults previously had 
sorted the 48 — ‘twice according to. similarity. Wilcoxon signed 
rank — indicated that, for both age groups, the six concepts were 
readily distinguishable from each other. When the pictures were not 
sorted into these six groupe, . they tended to be sorted into groups | : 
representing the three supetordinate categories.. 

‘Procedure. Children were tested individuglly.. They were told 
that they were going to see pictures of three things that they had never 
seen before and were — to remember the names of these things when 
che experimenter said them. Children in the multiple item training 
condition were then exposed. to — of one of the types of wug, 
sheen, and dak. Children in the single item training condition saw . 
only four examples of each “concept repeated four times. Conditions were 
counter-balanced such that half of the children received examples of | 


7 


a dak, or something different." . These pictures consisted of three 
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one of the wug concepts, one of the sheen concepts,, ‘and — of the dak 

concepts, while the other children — ——— of che emaining — 

concept of each category. The 12 training pictures were — 

individually in random order. Children saw each picture, heard\ te 

name,- and were asked to repeat the name. Then. the — vere 

randonly shuffled and again — for the children to name. ‘Errore 


were corrected and children received ee ee verbal reinforcement for 


correct answers. In order to reach criterion for acquisition, children 


had to name all 12 pictures correctly and consecutively, If a child: 

was unable to learn the names by the end of — trials, s/he — 

eiininited from the Stulys : 
Fo lowing atquisition, children were presented with a new set of: 

27 pictures and were asked to indicate whether each was "a wug, a sheen, 
me es % 

recognition pictures (4. e., items used in the single jee training 

condition) and 24 generalization ‘items. . Twelve-generalization items ~ 

wete the untrained examples of the concepts the children had learned; 

children were “expected to extend the concept names to. them readily 

piace they were highly similar to the training items. The other 12 

Sted were — of the wug, sheen, and dak concepts the children 

had not learned; children were expected to discriminate these items 

an¢ not extend the concept names to then as readily since, although 

they were io the same superordinate —— they were quite different 

from the training items. Thus, the 27 new pictures involved three levels 

dé relative similarity to the training items: identical (training items), 


similar (same concept), and related (different concepts, same super- 


ordinate categories). 3 
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Results , “ J 
The mean — correct for each group on éactt dependent 
_ measure is summarized in ‘Table 1.. 
Insert Table 1 about here. 
° . th 

Moquiatcion, Chiidren required a mean of 3 trials to reach 
criterion. A 2 (age) x 2 (training conditada) x 2 (ecx) analysis of , | 
variance — no significant main effects or interactions. 

cognition. The mean proportion of correct identification of . 
— items was .82. A2 (age) x 2 (training condition) x 2 (sex) 
x 3 (type of item: . wug, — dak) mixed ‘analysis of variance 
indicated that five year olds Pécognized more tisidtne items than did 
four year olds., F(1, 56) = 5. 88, p ¢ .05. Training ééndtttol also | 
was a significant factor, FQ, 56)" = 8. 06, ‘p * 301; recognition was 
greater for children in the single item training condition. No other 
main effects or interactions were sientfident:* 9* 

Generalization to untrained examples of training concepts. 
Overall, children generalized to 28% of ‘the untrained examples of the 
concepts. ‘Righty three percent of the ungeneralized responses were 
"gomething different.” Since children were asked to choose ‘from among 
four possible verbal responses, the probability ‘of $éing correct by 
chance was .25. Four and five year olds in the single item training 
condition generalized at a level eignificantly less than chance, pe < 
..01; four year olds in the multiple condition generalized at chance 
level; and five year olds in the multiple item training condition 


generalized at a level significantly greater than chance, p < .001. 
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A 2 (age) x 2 (training condition) a 2 (sex) x 3 (type of item) 


? 


mixed analysts of variance Indicated dui five year olds generalized 
“significantly more than did four year olds, FQ, 56) = 6. 00, zy < .05. 
‘Likewise, multiple ates ——— resu ted in significantly more 
" gaisralisation than aid single item raining ..F(1, 56) = 41.89, p < 
001. No intekanttons were significant, . 
_ Given the nature of the task and the data, thie analysis of 
> —— tential: data was not entirely datdetactory: Although all 
children required ‘approximately the same number of trials to acquire | 
-che concepts: (thus having a comparable amount of expoudited, not all 
| chileees were comparably ‘able to recognize the Atems on which they ; 
were trained when these items were embedded, te. a group of novel 
items. It was unclear. how to anterpret the generalization responses of 
children who did not recognize the training itens since this ° memory is 
prsauppowss for concept. formation. Lack 7 of . recognition on ‘one or — 
of the secnanition items could have represented merely a momentary and 
insignificant lapse of attention. on the other hand, lack of recogni- 
tion may have indicated a menory —* or confusion about the task. 
These possibilities suggest that a clearer interpretation of general- 
‘ization might be derived ‘from consideration of only the, generalization 


data for concepts on which the child had demonstrated correct aa a, 


tion of the training atom, That is, onky generalization perfo . 


on . concepts for which there was no question about. wecognd ou were 

\ ; : - 

_ considered. 
. \ 

In.an attempt to deal with these issues an additional anglysis was 


carried out. This ‘analysis olved generalization scores that were 
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adjusted for recognition performance. If a child failed to recognize the 
training items for a particular concept, that child's generalization score for 
that concept was ‘vaplicwl by the mean generalization score for children in the 
same cell who were able to recognize that training item. These adjusted data ~~ 
again indicated that both younger and older children in the single — — 
Iag condition generalized at a level significantly less than chancé, ps < .00l, 
while both the four and five — olds in the multiple item training condition 
generalized at a level sianittcantiy greater than chance, ps < .0l. A 2 (age) 
x 2 (training condition) x 2 (sex) x 3 (type of item) mixed analysis of variance 
was performed on these adjusted data, with the degrees of freedom for the within- 
subjects error term decreased for each score adjusted end the degrees of freedom 
for the between-subjects error term — for each of the four children who 
did not recognize any training items. Again, five year olds generalized more 
than four year olds, F(1, 52) = 4.53, p <'.05, and multiple item training “led: 


to significantly greater generalization than single item training did, F(1, 52) = 


* 
82.93, p < .001. 


Generalization to-related items, There was little generalization to 


items only somewhat similar to training items, indicating that children were 
differentiating these items from the training items and from untrained — 
of the training concepts. Both groups of children in the single item training 
soudieion and four year olds in the muttipte condition generalized to these : 
items at a level significantly.less than chance, ps < .05. Five year olds in 
the multiple item training condition generalized at chance level. 

A 2 (age) x 2 (eraining condition) x 2 (sex) x 3 (type of item) 


thixed analysis of variance showed no significant main effect of age. 


* 


On\ the other hand, children in the multiple item training condition 
— | 
qj 


rim 


e 


four and five year olds in the 
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generalized to related itens aes than did children in the single item 
trainiig condition, FQ, 56) = 17.75, p < .001. ‘Two interactions were 
also significant: age x item X SEX, F(2, 112) : 4.89, p< .01, and age 
x item x training condition x sex, F(2, 112) = 3.70, P < .05.° These 
interactions were nut réadily interpretable and therefore will not be 
Uiscussed fastiarn " | 

“The data on children’ s generalization to categorically related 
items are open to the same grobleue as the other generalization data. — 
Thus, these sate were treated similarly and an additional —— was 
_ performed. Discrimination in terms of the — zaguete⸗ kor recog- 


eX 


nition Persormanke was not appreciably dif Gent from unadjusted 
li 


g 


performance; children generalized ve ttle to these items. Both 
. yA ¥ ‘ ‘ 


gle item training condition and 


four year olds in the iple condition gene zed at a level 


significantly less than « chance, ps < 001. ] 
multiple condition generalized -at chance el. “Although all children 


dis nated to a high degree, the analysis of adjusted : scores | 


we indicated that five year olds generalized more than four 3 year olds, 


FQ, 52) = 4.80, p < .05. Also, children trained with multiple 
examples generalized -to the related items more than did children in 
the single item training condition, F(1, 52) = 27.68, p < .001. There 


were again significant interactions of age x item x sex, F(2, 78) = 


- 6.15, p < .01, and of age x item x training condition x sex, F(2, 78) = 


(5.72, p <.ol, that were not readily interpretable. 


Mislabeling of items with incorrect concept names. When children 


did not generalize, they were far more likely to label the generalization 
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items “sontething different" than to mislabel them with one of the other 
3 


concept names. A 2e (age) x 2. (training condition) x 2 (sex) analysis of,’ 


variance was — on nislabelings of: of the recognition and ; peanatet teas 


— — 


is t4on’ items. ‘Training condition had a significant effact on ‘mielabeling: * 


eldlaron trained with multiple items mislabeled items more frequently 
than did children trained with single itens,, F(1, 56) * = 7. ae -B< “401, 


No other main effects or jatemetions were significant. —— 


ae » 


Discussion an g 8 Bae PB? pe Ee OF Ok a8 ee — 
| ‘The results of this study indicate that’ four: and five year olds. 
trainee with either single or — examples of novel concepts 
; Lente the ‘contents at comparable’ rates. However, both’ age and varia- 
"i tion tat training affected. ———— and. generalization’ performance. 
~All children 8. recognition, vis good,’ ‘although it was better by five | 


* * 


— —— y ear olde’ ‘than ris four year olds and by ebildren trained with: ‘single. 


ae 
«’ 


* aten⸗ ‘then by —— trained with multiple itens. ‘None ‘of, the children 
Te ge? Fae generatized at nigh Igvele, but there was greater generalization by five 
ae. | year “olds! than four. year. olds and. by children trained with multiple 


‘ : — — examen than those trained a ingle examples... mis pattern. of , 
t — ay * : shat ts, 


= * J — “generalization was observed with untrained Cosme of the: ‘concepts aa : 


os ‘which children were trained ‘as well as with. tpemm x bal related. to 


ie eae F 
* ° * Le 


ome: lack of : ge or ¢ condition {ferences in a acquisition made. 
; = — * — of ithe “recogittion ‘and ‘genezaltzation idata easier. —— / 
a * — "Nevertheless, ens finding eens ⸗ tae ‘anomalous, and probably can be 

: irae . a accounted for by the differential, eubjece loss from. each age’ group. — 

a — * eeraitaon. That te, a ‘high Proportion ot ‘the chiidren ‘elininated rom, J 


—— ie : ~ % cs 
. a8 ¢ ee i Fs : te EB 

ror — * = 

* j * re — ated 

» se ‘ ~ : 
x * ue 
"i ry * Pee a 
" Peas sine £8 as ——— 


v · 
— 


Be . 
— ot ee ee. a ee ae be — —— 


* training iteis. pee aa ire a i ee 
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-the ‘study for, failure to reach criterion were four. year olds and. all of 


®t 


; the five year olds who -were eliminated were in the multiple item training 
condition. It is likely that this differential attrition ‘reflects 
a developmental and . condition effects on learning. - » Moreover, it. suggests 


ta 4 that the present findings are conservative: estinates, of the effects. of 


—i — taetors. 24 BE agath 
— sy the high level. of: ~recognition performance Age age difference in’ 
recognition are predictable in light of previous. evidence of 800d . 
recognition’ and age-related improvement in recognition during, the | 
. preschool years (e. Bes Perlmutter & Myer, 1974; 1976). “Likewise, . the 
condition ‘effect on ‘recognition is not. surprising given. ar multiple — 
: , : training. entailed a ‘considerably greater menory load and “that children 
pe with single item. training saw each recognition item four times ‘as often 
as ehildren with multiple item training Mids. 2 ar 2 
as _‘'. - The recognition differences are interesting in ——— but 
7 : “. 7) make it ‘difficult to interpret the generalization: data. ‘However, the 
| results of an analysis that accounted for recognition effects converged 
— to a —— oeer⸗· ‘and susgeeted effects ‘of cratalne condition, and 


lage. — 9 oo hee eR gy. a 
. . 7 BSance ‘the formation of a generalizable concept. entails 5 Jasening 
criterial and variable characteristics, children “in the ‘single item 
training. condition were” at 4 disadvantage... They learned. to discriminate 
. ; _ a single exemple of. each concept , froa single examples of, the other . 
— a vf concepts, ‘but had tio opportunity to. learn. which Anvarient characteristics 
ae ete : “defined: the concepts nor which ‘characteristics were ‘variable. Thus, 


—*— — "they — — proper. names for three Mettackiye. items. 


* 40 
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Children in the multiple item training —— on ‘the other hand, 
were able to learn which characteristics the four examples of — 
concept had in common and which irrelevant ones varied. Thus, they 
had the opportunity to learn more general. concepts or category names 
that they could appropriately extend to new examples. The signif‘-- 
effect bf condition on generalization is therefore not ‘surprising and 

: Supporte the theoretica} work of Posner (1973) and Crafts (1927). 

‘The age-related increase in generalization ‘cannot be Anterpreted 
conclusively, ‘However, the — of results suggests ae it was not 
due to a developmental ———— in ueiury, ————— The age effect 
aetit. obtained when recomitiog per ornance vas accounted for in an 
additional analysis. on adjusted data. ‘Several factors also suggest 
that age-related improvements, in the ability to abstract {nformation 
did not contribute Jerorcant ty to the observed age difference in 
. generalization. Five year olds. did not benefit éignificantly more 
than. four year olds from variation in training. Nevertheless, there 

in : may have been some developmental, improvement. in the ability to ‘abstract aati ae 

: , J infornation; five’ year olds trained with ‘mletpte itens generalized . 

sa ali : b BPs more, relative to chande, than the — ‘children. On the other hand, 

v — a4 Liberality, or. esponse eriterion, explanation of age differences in 

4 * — generalization was eupported. ‘Five year olds generalized more ‘than 

7 . four year ‘olds to untrained exanples of training concepts as 5 weld: as: 

e i : “to dissinilar but related. items. This suggests that five year’ ide: 

. 2 ue tended to be nore ithexal in applying their ‘conceptual knowledge. 

ak ee - . ‘Hovever,. the fact that both groups generalized more to untrained + 


*) 
—— of training seoncept than to dissimilar but related items and 
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only rarely used soncepe names inappropriately suggents that a response 
set cannot entirely —— the generalization that was observed. 


In summary, these results extend our understanding of developmental 


-{\\ changes ‘in learning, retention, and genéralization of concepts, demon- 

, strating these changes even within a — age range (four to five | 
years). Tn a task in which ail children were trained to an acquisition 
riterion on ‘three novel concepts, - ‘neither age nor variation in training ° 
ad giandttcent “effects on rate of acquisition, although differential 
attrition suggested that these factors did affect learning. Both age 
ond variation in training affected ‘recognition of training items, 
generalization to sinilar items, and discrimination from dissimilar but 
related items. The pattern “of results suggests that changes in the 


1: berality of children’ 8 response criteria contrab ſ to developmental . 


changes an concept generalization, as may changes in the ability to . 
abstract Anformation from examples, pat that improvement in — "te 


not a contributing factor. 


a 
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Figure 1. Examples of each of the six concepts used in training. 


te 


te 


Figure Caption _ so 
5 : : : 
5d 
‘4 
* 
* - 
* J 5 a 
* 

rv ve 4 2 


* 
* 


